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(54) METHOD OF PRODUCING PROPYLENE-ETHYLENE RANDOM COPOLYMER AND 
PROPYLENE-ETHYLENE RANDOM COPOLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing propylene-ethylene random copolymer that 
can give film having reduced stickiness and excellent 
low-temperature heat-sealing properties and impact 
resistance. 

SOLUTION: Propylene and ethylene are copolymerized 
in the presence of an olefin-polymerization catalyst that 
comprises (A) the preliminary polymerization catalyst 
that is prepared by allowing olefins to contact with each 
other in the presence of (a) the solid catalyst 
components including titanium, magnesium, halogen and 
an electron-donating compound, (b) an organometal 
compound and (c) an organosilicon compound bearing 
Si-O-C bond; (B) an organometallic compound; and (C) 
an organosilicon compound represented by the following 
general formula (1) (wherein R1 is a 3-1 2C alicyclic 
hydrocarbon group; R2 is a 3-20C branched hydrocarbon 
group; R3 is a 1-20C hydrocarbon group) other than (c). 
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mmT-<mt&eiK*>z>. s i -o-ci&££Wf*# 
hp*>. »ecas-c^— «sc ( i > -cm 
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h*s^>5>. s?$r-5/*y:/* 

h*->->-7>*i^Cf 6*1*. S i -0-Ct§£* 
-f*ft£*4</ti*. -«£ (1) 

•f?fcV* }• Crisis 5 is > ^irvt-^-y^-Ji-fvf^tv 

[0027] Cft6©««W*tt^tt**-l-eft#i4 

■cffli,>t:fcJ:c>u 2»a±*ita#£fc>-tf-cJBi,»r*><J: 
<,>. fcLt©(a). (b) . (c) ©#&T. -< 
>a j &«)ttS-a-iC<!:«Cj:'3 (A) * 

uy <ymtbx\t> wcMRt*&b>#>. -UStsSU) 

R*-CH = CH2 (4) 

•C*;* ft* a - * U 7 -f U>. 
[0028] ±£©-«5£ (4 ) (CteCvt. R'tt*JR 

Kttx^ux ^at'U>, 1 — 

>, l-«N*-b>, 1 — ^^f->. 1 1 - 

f r -fe>, 3 1 --^>r>, 4 1 - 
^>f>, . tr.^i' D-N+t>?4ftf i C i tf-C* 
4„ C*l6©*U7 ^>»1 afflict «>«fct>t. 2«t( 

g^) «. USE (a) , (b) . ( c ) ©??iTF. * U 

7 ^ >a*a« l-ioo •c©«ffl©iastc*jt,»r > « 

E~5MPa (Gauge) <DE2)Vm&2l*ti\iJz 
S^NfBI« 1 1 OUSEL L/< « 1 0#~5 

IRSflffl-C**. ?<W^SB« Hi*«S«^fc>ttr3i 
0. 1-1 00 0««%. Jf*L<«l. 0-50 

(B) 

(b> aao***flMtew*. ffna© (2) -cas^fc 
(C) ss^ 

(C) SR^ WSBK^-ifcmS) «, T8B-«« 

( i ) -c«3<-is*«w*<t£«rc*s. 

[0 02 9] 
[4fc4] 



Si 



(1) 



50 



R'tt^SKS-l 2©fl^g^fb*^S. R* 

«^jR«3~2o©^«^^fc*3RS. R'itmmm 
~2o©a««^t*3R»*^r. > 



11 



10 



2- s)itf)i~)['&$<Dm%&3^l 2tmiK&tit 

*mmihtx. &tcuw<y*)im. is*u^*is 

Jim. x*;ug, ^PtJUS, ^v^atvus, 

[0030] wm~m< ( i ) r^snswsier^s 

J b Crisis? i/^P^Pb'JMV^>^> h + 

n:/*;W v^>*-;i/^y V*i/is?>* isfu^f-fr 

h*^>-?>, ->^P^Jl/-2 

)IV>M heists vis, is^U^O^Jl^V^O^Jlisji 
t- Crisis 7 is?W<>*)l>- 2 - J^foZf+fris J 
b*isis?ls % *>^n^>^u*+^>^;u^^ h*^> 

R'Si (OMe) , + R 2 CH,MgB r 

►R 1 (R 2 CH,-)S i 



(7) 1*882 0 0 1 - 1 92 40 7 
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i/W^ism VO^JlisJ Y^islsvls. is 
ZV^isJl,- 2 -Sffr^rfri/S h*isis?>. is 
Za^isfr^t^^f-JlisJ b*isis?> % is?a^ 
*ri/)l>- 2 -Sf-fr^lrisJlisJ h*^>5>, 

>/y^>f^Ft^7X ->^cx^s^^;l/-2 - 

^isfci/jtVirisisvZ/. is2Vi*>;*>\s<<v7*)l 
is* Y*Uis?ls. i/VKiirZ+foAv^ls^frVJY 
*cisis^y s is*7a*?*)\,-2-jt?)l>zf?)lisjt h 
*i^>5>, i/*7U*??)l**^>?)\sisJ b*lsis 
is2U*>7?)[,-2 -S?)\s^*ris)i,isS h*is 
*>^> v I - S)l7i<)}/~)lJV7?)\sisJ h*risis? 

1 - J 4V^*)\s%s A Y*isis?^ % 
1 - S)l7i<)l~)l>- 2-S *>V7*)\,isJ h *ri/is~> 

ls x l - y;UtfOl/x;u*:*^>^;i,^ Y^riszs^y, 
1 - 2 - J?-)l>^*ris)lV>J h Crisis 5 

>, 2- S)l#)l~)\"i Vomits* h*isi/7l/ % 2 
-SfrTjtJl-JlJV^y+JWJ h*risis?ls % 2-y 
2 -^^)l^^)lis^ h^>->^>, 2 - 

Y*risisvl/ X isW^*ris)l4 V*7*)lisj* b^isis 

vis&miht\z> 0 

[0031] (o &ft<Dmm>rjmt<£m\*. ffigto 

(R J rfM*;U&<DJ8^) TiS<D<t:fe9tN$!>*o 
[0032] 
Hb5] 



20 



30 



(OMe) 



C<D^fiSjgl8«:*J^r. fliflsWtl^JR 1 S i (OMe) , 

MtJ^^C«fcg»*C<fc#r**. MK, R l S i 
(OMe) jfcttl/t. &&<D^yx + ~;i,j53£;K:j; 

( i ) vmztxmmtrjmt&mimzc 

itfr**. 40 

[0 0 33] *^©^PtU>-xf|/>7>yA« 

(A) /a^©s^«i«tjac»«, ^^>js^tc«s#ur, 
ssEgai «; » h^^/to, mno. 0005-1 

&£J3{t£^ ^>M^Jt^iiS 1-10 0 

0, »SL<«1 0-50 0<D©fflCCft^J:^fta^ 



-fs&{t£«5tt, (o mmtrjmitG®/ (b) wa^ 

K<t^*;W:b^ a«0. 0 2-2. 0, »*U<« 

o. 05-1. ocofflfflcc&ii^^s^t^n^o 

[0 034] ##BE{C*5C>Ttt, ^ai^u><tx^u> 
fem-tc^ccis c T4>«co a - ^* u ? ^ > r i: 

[0035] >S^(*©»iS^CCfc 

*tc&rj;z&ftv02mmm£*&8m&bmm 



13 

[ o o 3 e j m-gt&ttt i/Tii. *©s£ee«. i^tso 

BRfifc-C. am. X^EE— 8MPa (Gau ge) . » 
*U<ttO. 2-5MPa (Gauge) . S£ifi& 

». as. o~2o o'c. $7*u<». 30-10 ox; 
©i8Bra:sa«*i*. s^iaittjim»yDfu>i 

x 9- U >©3te*>S£SS«:<fc ft— 8KO£«> 

SCimftl* fflS. 5#- 2 0B$|« > Wfl/< 

». i o#-i okhuhikt-**. atR&n 

{4SW«tfdfa©fI«c&.SJ;5{c. x^u>gt&stcj: 

[0 0 3 7 ] ^H^CCfcW-SftHffitiS^iO-Ctt. 

(A) j£#<fc (B) mftt (C) fi5E^i4ffS©^-C 
iS^-L. J£ft*S-tf;fc©£. fc/c^MU7^>!g|4iA 
bT££4fcC&-o-Cfc<fcl>U «tt&. 0. 2-3B$ 

wffSiKwss •£&©%. yoti/^iifu^Ai 
[0038] *#&9j«c*ji>rtt v ££»©&&&«#& 

^-©tf«c£ * ft £ t" o e u > £ x ^ u >& £ < fc» 
(c. 3*3tit&£**aa3t>x*><fc<,>U 0fM«c 
ISD Tffffittc J: D ^ u MtOT ■?•©!£, ft* 

Ttt. M£S*>*>i*aiSft*#';v--*>is>5S£ 

CI I] ^Deu>-ifu>7>?A*i^(* 

S^S'JffifC J: S 0 "C oJ^^M Y. # 5 S»%feJTT-a 

^CCSf*0<«3S*%WT. «fejf*b<«2fi«% 

© ©<fc 0 Y, *i 8 *lfcLb4>fct >©? <fc 0 ^fc-^ * 1fi>P 
a»15M%feJT. »*L<«12S«% 

jwt. #tc»* t < « i o mm%iur. t < « 

^AM^tlTtt. #S»SIJffitC«t5 0*CpJSfi)c» 
1Y. (£*%) <fcx*u>£W*X #T8B 

Y,<0. 3734exp(0. 381 IX) +11 



(8) ^§82 00 1 - 1 9240 7 
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6. 0 

iLTtt. J IS K72 1 OfCigflSU 2 3 0"C. 
2. 16kgrf (2 1. 2N) K.xm%^tcjt)\,\-ya 
-U-h (MFR) #aso. 0 1-1 00 0 (g/1 
Omi n) . »*L<«0. 1-5 0 0T-&*. 0. 0 
1-1 00 0 (?/10min) ft 

10 <fc»)aiSLfcMw/Mn*ia»3. 5-5. 0. H£L 
<tt3. 5-4. 5t?*i. 3. 5-5. QZft-tlZt 

[0039] *^©7"Db - U>-x^U>5>^A±t 

CO ii^U>t*lX (£*%) *!TfB©RI 
[0040] 

T f <-2. 5X+ 1 1 3. 4 (0<X^12) 

20 «Krie©«a*ffi«c4: 9 » 0 

[004 1 ] 

*^««T©«Sfe^{cJ:f)[5I6*(IIRSn4 
t©-Cttii^. gtfjtc. **W{c*jW4!gJtt©iFffi^ 

(1) ^Jbh^a-u-h (MFR) ©U^ 
J IS K 72 1 OtC^aiO. 2 3 0'C. 2. 1 6k 
g f (2 1. 2N) {CTjWSOfc. 
30 (2) [77] ©S43E 

>mm<P 1 3 5 •C{C*JC>T»J5£L//c. 

( 3 ) xmwimiciittz 0 *coj^(S»«*j i^wft 
«. Siro - yjBD-<>^ iom! w 

75mg£#*U 1 35-1 5 0VCI h r«^L^ 

rns&z. tjv&nicimmii 1 3 5-c©^t-c 

40 0. SmlSAa. lOt/hrtO-CHrMt/T* 

(CSio/c^ 'J v-©«% 0 'CoJiS^ai Ltc. StBft« 
W^ipa. o-i?i'Cin'<>-tf>42ml/mi ntCT 

«£a$ti-/«c*ie>*7^iia*4 cc/h r -rsa^-s. 
BP^^fta 3 * •7-«a**^ais{c-ca«fi<)(c 

A«4. 6mm*x 1 5 0mm. 5B»JW«^0*V;l-^ 
50 E (SRMl 475) igE^fFr^ffiS^cK 



« 
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tet-*iaK#l OO'C (±0. 5) <k&*<fc5tcS3SS 
Ltc. &ttimm&3. 4 1 wmifflO/c. 
(3) "C-NMRKJ:*x?u>*ftK4>M£ 
x*u>#&£irffltt. TiS©;fr&tcj: -Tfc 

i*#(COl,>rTiE{C^ 1J C-NMR©#J3££tT 
U. •t©*'-^ 5~2 1 p pm 

y (TMSMb3*->7 fl|i«©7#© 

f-i'SfiS^e. x^U> (E) , ^cifU> (P) © 

t r i ad»ta#* *^{c<t»)tm-rs. 

[0 042] 

f t , e = CK {7 88) /T) x 1 0 0 
f,, e = (K (T/3S) /T) x 1 0 0 
f, e ,= (K(Srff)/4T+K(S^J)/2T) 
X 1 0 0 

f,,,= (K (T/3/3) /T) X 1 0 0 
f, e ,= (K (S/3 T ) /T) x 1 00 
f fer = CK (S (3<8) /T) X 1 00 
fcfcU T = K (T88) +K (T/3S) +K (Sr 
3*»: 
/'Ol/Xti : 

HUH : 

cx*m i ) 

(BftittttttftOHH) SSSTBS5lfcrt$S5 y ? h 

y» K;Hjn*fc. 4o-c(cjjna!tu mmtmm. 45 
y y 9 hArtjn*. 2 oamsttu 7*;u»yn-:/ 

?;MDNBP)*3. 4 s y y 9 h;Hn*.fc. 

so-cs-csau si^ntHWfc^df^tJirro-h 
*ffli>r 7 7 5 y y 9 h*WFi/fc. rts* 1 2 5-ci 

LT2l$WJ8tt3tffc. »**(M:L"CH** 

itfcs-e. ±fi**a*fflLfc. 1 0 0 5 y y » h;t/© 
m.**i>>zija*.> nn\sttifih\ 25-c*r#fl 

*. ±s*«a#mLfc. c©j5fe#»^%7s»oiiL 

fc. B«CE3*<k* 1 2 2 5 y y 9 MUfln*. F*JiB 
*12 5"C4U 2^ra«gS3i*/c *©». 12 5'C 

(^<i££) g3RrgftO/d*3g«0. SVvhJMDS 

-rs. MtcBt*ftiiibfc<N:/*>;&4 7 s y y 9 h^ftn 

Jt/c. h i;x^7ASi-)i 1 . 83»;y»h^iJ/ 
j>B^J/Wyy**J?y h+i^-5> (Cyi Bu 

s i ) 0 . 9 3 y y 9 h jnn*te. wa* 5 o*c£ 0. 
cftfcyn £U>#**?jtE-ci£jI3-tf2 ^MSjCS-tt 
fc. *©». Hfttl»HJWc^^j'>*»lr>"C*»»» 
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*8) /4 + K (SSS) /2 + K (TiSfi) +K (S£ 
5) +k (see) ccrm«. fere 

ttEPE t r i & dm$9&m (*Jl>%) K (TS 
8) ttTSSfS*fc®J»3h* £-*©»#«&*;* 

[0043] x?l/>#ttt^i (SS%) tt± 

Et r i ad»if[»*?:fflt>r^SCCCJ:iJSi-fi[-rS. 
x^U>*filS«I <®B%) = 2 8 C3f e „ +2 

(fm+f.,.) +fpP«+fr.pD xlOO/ [28 

10 (3 f«,« +2 (f , ee + f tri ) + f rrt + f„,D + 
42 C3f r „+2 (f„ e +f, t ,) +f tre+f 
«. ) ] 

<"C-NMRm>NMRHKfrccltt»2 20mg* 
BIL, CtlKl. 2. 4-hy4»Dn^>-tf>/S'< 
>* >S£?SJ« (SSJfc9 0/10) 3 3 y U » h * 
*jjnAfc©%. * + 9 7i LX 1 3 0 'CVtSj—lCigfR 

"c-NMRoiwet^Kw-mijefcftKrff^. 

B*tt? (80 KJ NM-EX'4 0 0 
9/is (45* ) 
40 

20000Hz 
1 3 0*C 

1 ooo~i ooooig 

(S^ffi) rtsa 1 y v (-^©Stfmtt^XT^u* 

BWc«aaL/c^^*>3 8 Oml^Jin*. 88¥l/&#<=>8 

o'ctcssi/te. ^ntrux x^u>. *si£fi8£sit 

30 (l/min)t9. 90:0. 10:0. 8 141C& 

UJb^«©EE^**0. 4MPa{C«/ctiS«fc^«:L/te. «! 

2 0ml. h yx^JUTJl'Sx-^AO. 6mm o 1 , Ut? 
U^*U)\><lV? : f-)l*Jjt h*->~>^> (CyiBuS 
i ) 0. 0 7 5 mm o 1 . ±IB©^«fi^ftMK)S^*Ti 
Jl^fcOil/TO. 00 1 5mmo 1(C)S5J:^(CJB] 
A. 3*r#l*J«:EAbfc. SS8 0-C. Srt©BE^7* 
0. 4MPa{C»%)&:*iP,lWflHlfi^LA:. y^y-^-C 
40 SiS*»±«. I^f«5*^f x-;U*(cmOWLv. ^ 

(SU6W2D yaeu>«Ea*9. 83 (1/mi 
n) . x^U>8Jai4 0. 1 7 ( 1/m i n) . 
ffl«:0. 72 (1/min) Cc£*fc££Wi*ttf§6fc0l 
ltlSlStctf-3/c. »6ti^m*S^fr£*«:m 

(JUSW3) ynfU>jj&fi*9. 6 9 (1/mi 
n) . x*U>ifctt£0. 3 1 (1/min). *jRifc 
50 S40. 8 1 ( 1/m i n) tC$E*.ttC£l>mtt$mW 
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1 tlHIStCif-ofc. S6nfcfeS4!^i*KSl 
v iBuSi) *n«N*5/JM**5?.»f h*5/J/ 

7> (chmdms) K&*.tcct. ay^oti/>ia 

»£9. 8 9 (1/min). x*U>it**0. 1 1 
(1/min) . *JRlfc«*0. 09 (1/min) K 

-en-etx^it/cc £«tt«fU6«* rifflwcif-sfc. » 

^*J/;U-f v7*frV>A h*J/V9> (CyiBuS : 
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: i) *>^E>V^'0'^*'>J^^^-'^^ ;> ' , ' h+ff^ <CH 
MDMS) K*JtfcCiaOTte»K*''»*F^-<W 
d*j/jrO'v+S/*-fV^*S>^h+S'S/»l' (Cy 

i BuS i ) *»6f{'B^*5'*^^*S?-»' 
> (CHMDMS) JCStf-fcCi. 36K^peu>* 
S£9. 7 8 ( 1/m in). i^U>itt«0. 2 2 
(1/min) . *JRifc«*0. 09 (1/miri) K 

P,nfcS*«rS^#<tfttC«l«3-r» 
[0044] 
[ftl] 



T 



**** 



* ft * 



***** 



3^ 



1/min. 



l/min. 



MPa 



mmol 



as 



mmol 



Wi-Tl 



-51 



ttenTiaWYo wt» 



SMI 



awrr> 



DNBP 



CyiSuSI 



60 



80 



9.9 



0.1 



0.814 



0.4 



0.0Q15 



0.6 



CyBuSi 



0.075 



680 



1.1 



1 88 



0.84 



4.5 



106.47 



110.9 



DNBP 



CyBuSi 



80 



9.83 



0.17 



0.72 



0.4 



00015 



0.6 



CyiBuSi 



0.07S 



1050 



2.3 



0.86 



4.9 



10250 



10765 



DNBP 



CyiBuSi 



CHMDMS 



60 



80 



9.69 



0.31 



0.81 



04 



0.0015 



0.6 



CyBuSi 



0,075 
1660 



4.1 



1.61 



U5 



DNBP 



60 



80 



9.89 



0.11 



0.09 



0.4 



0J0O15 



0.6 



DNBP 



CHMDMS 



80 



9.78 



0.22 



0.09 



0.4 



0.0015 



CHMDMS 



0j075 



670 
23 



1.69 



5.79 



5JB 



80.78 



103.15 



4:9 



106.75 



107.65 



0.6 



CHMDMS 



OJ075 



900 
43 



8J91 
5.9 



101.78 



102.65 



It*t*1=0. 3734exp(0. 3811X) + U6. O 
tHM2=-SL 5X+113. 4 



DNBP : 7 ZJlWHs-n-^ffr 
CyiBuSi : V*G^+5/>M V:/*^-* h*^ 
is? > 
[0045] 



nan mat*. *»h<d^ci^i/>-x^u>^> 



(11) 



2001-192407 



mils 



(b> *ft£H<t£* 



( e ) Si -0-C*££ 
(B) *tt*Blftft&j*ft 



(C) *ii*-r*<t£tt 



Si 



(1) 



F £ - A 4J028 AA01A AB01A AC06A AC07A 

BA02B BA03A BB01A BB01B 
BC04A 8C05A BC06A BC07A 
BC15A BC15B BCL6A BC16B 
BC17A BC17B BCL8A BC18B 
BC1SA BC19B BC24A BC24B 
BC25A BC25B BC33B BC34A 
BC34B CA13A CA14A CA2QA 
CB22A CB23A CB25A CB27A 
CB52A CB53A CB54A CB62A 
CB6SA CB79A 0W1 DA02 
DA03 DA04 DA05 DA06 DA09 
EB02 EB04 EC03 FA02 GA21 
43100 AA02Q M03P CA04 FA09 
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